Twenty-eight Saanen goat kids (16 non-castrated males and 12 females; 14.38±1.60 kg) were used to evaluate the performance and nutritional value of diets. Animals were randomly allotted into a 4x2 (diets x gender) factorial arrangement. Treatments consisted of four different total mixed diets composed of oat hay, soybean meal, mineral supplement, and/or oilseeds replacing ground corn (on dry matter basis), as follows: 1) control (without oilseeds), 2) diet containing 7.9% flaxseed, 3) diet with 7.3% sunflower, and 4) diet containing 8.0% canola. Dry matter intake was higher for animals receiving control diet. Gender did not influence dry matter and nutrient intake. Oilseeds did not affect the average daily gain (ADG) and feed conversion (FC). Flaxseed diet showed more days in feedlot. Males showed better means of ADG, FC and days in feedlot. Diets containing oilseeds had higher values for ether extract digestibility and lower total carbohydrates than the control diet. The energetic value of diets did not alter. The inclusion of flaxseed, sunflower or canola in diets of Saanen goat kids in place (8% on a DM basis) corn, does not improve the performance, however these oilseeds may be used without changing the nutritional value of diets.
INTRODUCTION
After weaning, female goats can be used in replacement herd, while males are generally intended for meat production (Shrestha; Crow, 2010) . However, whether for replacement or for meat production the food intake and energy supply is a common factor at this stage of development.
In this case, the consumption of small amounts of fat can be interesting in order to increase energy intake and animal performance (Kawas, Andrade-Montemayor; Lu, 2010) , because these molecules play major role in energy metabolism and their oxidation results in greater release of energy compared to carbohydrates and proteins (Lehninger, 2000) .
Oilseeds such as flaxseed, sunflower and canola have a high energy content, provided by combination of protein, fiber, and mainly of unsaturated fatty acids (linolenic, oleic and linoleic) which play many important functions in the animal body (Chichlowski et al., 2005; Glasser, Ferlay; Cheliard, 2008) .
However, the inclusion of fat sources in ruminant diet must be done under caution because it can cause problems in rumen fermentation and, consequently, can damage the intake and performance. The polyunsaturated fatty acids and those in non-esterified form seem to be more potent inhibitors of consumption and digestion (Benson et al., 2001) .
The supply of whole oilseeds is a way to moderate the release of nutrients in the rumen and thus increase the availability in the small intestine (Dayani, Dadvar; Afsharmanesh, 2011; Zhang, Mustafa; Zhao, 2007) , then it may be advantageous to performance of growing goat kids.
This work was carried out to evaluate the effects of feeding whole oilseeds (flaxseed, sunflower and canola) on performance and nutritive value diets of growing Saanen goat kids.
MATERIAL AND METHODS
This experiment was conducted at the Fazenda Experimental de Iguatemi, of the Universidade Estadual de Maringá, southern Brazil. Twenty-eight Saanen goat kids (16 non-castrated males and 12 females, averaging 14.38 ± 1.40 kg of BW) were used randomly distributed in a factorial arrangement with 4 × 2 (diets and gender).
Animals were weaned at 60 days of age and adapted on 15 days period, where goat kids were housed in single pens fed diets composed of oat hay, ground corn and soybean meal (control diet).
Treatments consisted of four different total mixed diets (Table 1 and 2) composed of oat hay, soybean meal and mineral supplement, and/or oilseeds replacing ground corn (on dry matter basis), as follows: 1) control (without oilseeds), 2) diet containing 7.9% flaxseed, 3) diet with 7.3% sunflower, and 4) diet containing 8.0% canola. Diets were formulated to meet the energy and protein requirements from AFRC (1998) and were offered to animals as total mixed rations (pelleted) once a day (8:00 a.m.) based on 3.5% DM of the body weight in order to provide 10% of orts.
During the experimental period, the animals were kept in single pens and had free access to water. Animals were weighed during fasting period (16 h) at the beginning of the experiment and once every two weeks to be adjusted to the offered feeding and to determine the average daily gain. Days in feedlot were also evaluated, which consisted on the time required to reach slaughter weight (± 30.0 kg), started to be counted from the beginning of the trial. At the end of experimental period males were slaughtered to carcass evaluation and females were used to herd replacement.
To predict fecal output and digestibility, fecal grab samples were collected for five consecutive days (from 30 th day) at intervals of 26 hours, and then stored at -20º C until use. These samples were pooled by animal after drying (55º C) for subsequent analysis.
Indigestible NDF (iNDF) was used as an internal marker to estimate fecal output and apparent nutrient digestibility. For iNDF analysis, 0.5 g (1 mm) of period fecal, orts and food samples were in situ incubated (144 h) in the rumen goat within nylon bags (F57Ankon ® ) followed by neutral detergent analysis using Ankom 200 (Ankom Technology Corp., Fairport, NY) filter bag technique.
Samples (feeds, orts and feces) were oven-dried (55° C for 72 h), then ground in cutter type mill with a 1 mm screen. Dry matter was evaluated according to method no. 934.01 of AOAC (1998). Organic matter was determined by combustion in a muffle furnace according to AOAC (1998) Total carbohydrates (TC) and total digestible nutrients (TDN) were estimated according to equations described by Sniffen et al. (1992) : TC (%) = 100 -(%CP + %EE + %ash) and TDN = dCP + (2.25 x dEE) + dTC, where dCP = digestible crude protein, dEE = digestible ether extract and dTC = digestible total carbohydrates.
The data obtained were analyzed using variance analysis utilizing SAEG system (Universidade Federal de Viçosa -UFV, 2007) with the following general model: Y ijk = µ + D i + G j + DG ij + e ijk ; where: Y ijk = the dependent variable, μ = overall mean; D i = effect of diet i, i = control, flaxseed, sunflower or canola; G j = effect of gender j, j = 1 for male and j = 2 for female; DG ij = interaction between diet i and gender j; e ijk = random residual error. Data of digestibility were analyzed using variance analysis with the following general model: Y ij = µ + D i + e ij ; where: Y ij = the dependent variable, μ = overall mean; D i = effect of diet i, i = control, flaxseed, sunflower or canola; e ij = random residual error.
RESULTS AND DISCUSSION
Dry matter intake (kg/d) was higher (P<0.05) for animals receiving control diet. However, this is not reflected indifferences (P>0.05) in intake of nutrients (Table 3) . Reductions in consumption due to fat supply are generally associated with the ether extract content. Silva et al., (2010) also reported reduction for dry matter intake when lactating goats were fed with oilseeds-diets.
However, in the current experiment, the inclusion of oilseeds provided ether extract content of 3.37% on average, which is not considered harmful to feed intake. Thus, this observation seems to be related to the characteristic of fat in the diet. Flaxseed, sunflower and canola seeds are rich sources of linolenic acid (C18: 3), linoleic (C18: 2) and oleic (C18: 1), respectively (Chichlowski et al., 2005; Glasser et al., 2008) .
The duodenal availability of fatty acids can decreases feed intake (Benson et al., 2001; Bremmer et al., 1998) and, in the current experiment, the supply of fat in protected form (whole seeds) may have promoted greater release of duodenal fatty acids and caused decrease in feed intake in oilseeds diets compared to control diet. Another point to be considered is the possibility of interference of oilseeds in the flavor of diets, which can be a selection factor in goat kids (De Rosa et al., 2002) . There was no difference (P>0.05) between males and females for dry matter and nutrient intake. In extensive systems, differences in intake between males and females are always expected due to the preferences and food selection skills related to gender (Dove, 2010) . However, the current experiment was performed in feedlot system, providing total mixed diets in the feeders. It probably contributed to the similarity between males and females intakes. Total mixed diets offered in pellets also may have influenced this process by difficulty in feed selecting. Furthermore, goats preferred pelleted diets over those offered as a meal or liquid (Bateman et al., 2004) . Oilseeds did not affect (P>0.05) the average daily gain and feed conversion (Table 4) . On the other hand, flaxseed diet showed higher (P<0.05) mean.
Gender differences were observed (P <0.05) to average daily gain, feed conversion and days in feedlot (Table 4) , where males showed higher means. It agrees with the normal growth curve by males and females after weaning (SOLAIMAN, 2010) , because at this stage, males usually grow about 30% faster than females (Mcmillin, 2010 ). In the current experiment, the observed difference was smaller (about 17%) which is related to the system (confinement) and form of offering rations (pelleted) that probably led to the reduction of this difference.
During the evaluation of digestibility similar effects of oilseeds on dry matter intake were observed, where control diet showed higher (P<0.05) value (Table 5) . However these differences were not observed in nutrients (CP, EE, TC and NDF) intake.
The inclusion of oilseeds in the diets did not affect (P>0.05) digestibility of dry matter, organic matter, crude protein and neutral detergent fiber and total digestible nutrients. However, differences were observed (P<0.05) for the digestibility of ether extract and total carbohydrates, where diets containing oilseeds had higher values for ether extract digestibility and lower total carbohydrates than the control diet (Table 5) .
The higher digestibility of the ether extract provided by the oilseeds is related to a direct effect of increased intake of this nutrient as a result of the composition of the diets. In addition, oilseeds are sources of unsaturated fatty acids which, usually, have better digestibility compared to saturated fatty acids (Palmquist; Mattos, 2006) .
The control diet allowed higher (P<0.05) digestibility of total carbohydrates is related to the greater non-fibrous carbohydrates content in this diet. Non-fiber carbohydrates are more digestible than the fibrous carbohydrates and the highest non-fiber carbohydrate content of control diet is a result of increased participation of corn in its final composition (Table 2 ). It offsets the additional energy from fat in oilseeds providing diets with similar energy value (Table 6 ). (Sniffen et al., 1992) .
2 DE = %TDN × 0.04409 (NRC, 1996) . 3 ME = DE × 0.82 (NRC, 1996) .
CONCLUSION
The inclusion of the whole flaxseed, sunflower and canola (8% on DM basis) in diets of Saanen goat kids replacing (8% on a DM basis) corn, no improves the performance, however these oilseeds may be used without changing the nutritional value of diets.
